TITLE OF INVENTION 
Paper Separator and Processor Cartridge 
BACKGROUND OF INVENTION 



Field of Invention 

pho— e body or Wies a„d » a p^oessor ca«ridge p^vidcd — for ^ in 
copier, and ote such electrophotographic image forming apparatuses. 

Conventional Art . i j 

,0002] Typieal constituaon. for electrophotographic hnage forming apparantses tnclude, for 

example, those such as copier 1 sho«n in FIG. .3 (see Japanese Paten. ApplicaUon 
Puhlio.tionKol=aiNo.H6-27753(1994)). mscopierllse^ulpped with opdeal system 0. 

^meansof^hichorigina. stage 10. (glass platen) is irradiated »ith light, Hght reflected 
,he.e.on,exposingpho.osensltiveh<*nOhywofmirrorlOa and lens.03; developer 
apparatus 111. transit apparatus U2. cleaning apparan. .13. and charging apparatus 114, 

^ch are arranged about photosensitive body .10; Srser apparah. 120. .Mch fitses toner 
transferredontopaperftomp— tivebodyll0;discharge,rayl30.v*ichrece,ves 
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. , and supply apparatus 140, which supplies paper to 
paper from this fuser apparatus 120, and supply pp 

photosensitive body 110. ^,«-tte 1 41is supplied by 

sapply roller 142, is guided by U-«™ gv»de 143. and 
,.,^*onofc„n.ro,rol.erl4S(PS.2^^^ 

[00041 In addition, in synchronous ftstaonftercw.*.. , ,02 and lens 

ed.oU*,«hichfl.en«avelsalong*eopacalpad>r^resen,edbym,rrorlO 

exposed .oU^tv*. nO trough an elec»os»tic process, and *e 

103u,fom,an,mageonpho.osens,h y „„i^,by 
e.ee«osU>dc image formed on pho»sensi.,ve body 1 1 0 .s made m 

developerapparamsUl. ^eh had previously stopped in fton. of 

[0005) Furthennore. in order to cause the paper. «h.oh P 
Ltrolrollerl45.tobemadetoliedireeU,over.heforego..«.»«»^^^^^ 

— --•r-t:rr:nof.epa.»hiehiiesa^ 

■^""'^Tr.mttonerima.cnpho.osensiti.ebody UOtobe 
photosensittvebodyllOandcausesth ,<,,»^ charge which has been applied 

the paper, the paper clings ^ 50 is provided at a point downstream 

rr::— -and,4,repre.ntg.dep^for.aper«anspor.. 
a.F10.13.refere„c of paper-sep^ting fingers 

ose„siUvebodyl,0,forse^^^^ 
,51, ... .abut^ng and/or backedot^ ^finger body or bodies at or near the upstream 

— I isorarecap.^^ 

»-"-""*''^'^:'nr^~urged.oabutphotosensiti.ebodynOasaresul. 
body 110, such finger body or bodies being urg ,,,1 si are 

"L.ingforce(s)^mspri„g(s,.h.addition,.hcpaper.s^«.g«ngers,Mare 
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to 
in 

20 



operations for brmgtagpaper-separatmgfmger(s)n«o and o 

controUedbaiiedonprocessmgspeed,mstauauo 

bodies as determined by type of paper (see, e.g., japan 
KokaiKo. H14.108110 (2002)). 

lOOOgl Hov^ver, the pap« separators described above respecuveiy possess 

;"n.ef.rs.oftbe.«oty.sofpapersepara.ordeseribed^^^^^^^^^^ 

';!l)are„sed.on,a>.ef»gerbodyorbodiesofpa^— f...^.^^ 

T fvebodyUO beeauserestoringforce(s)f»mspri„g(s)causefingerbodyor 

photosensitive body no, bee ,,0 the surface of photosensitive body 

::r;;:!i:;-sd„es....epresentap.b^ 

;:i.s:Ls,a...ereisnodispntingthattbee.ec..ereof.^^^^^^ 

■ =^=~==--=~ 

^ingincreaseinthe size of thepaper separator unavoidable. 
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rJ^OHan.OFFo,s„.e„oias.co„„one.,co„«oU.cu.«a«re,««=a<.ra^^ 

o+ Mnrpover where solenoids are used tor 
nhotosensitive body or bodies, increasmg cost. Moreover, wne 

LLee„suc.sslveshee«grows«aUdue«sUppag.of«a„spo«.Ue,so,*eU.e,«s 



SUMMARY OF INVENTION 



photoseosmve „dl as accommodate changes m paper 



0 size and decrease in cost ofthe paper separator, as 



25 



»„spor.,peed,a..aprocessorcartrid.ee,.ppedt.ere.tHrorin,a.e.rnnn.appara.^^ 
,00,211norder«,achieve.heforegoingobjecand/orotherobiec.s.oneor,n«e 

rd;e..tsort.epresentinven.ionnta,.predica.ed„.napa^separato^^^^ 
— o,paper.separaang«ngersabu..i„gand/orbac.edo.<.n.photose„s«^^ 
'r.rlpara..Spaper..ere^..Moreover.onecrn.oreen,— .sofd^cpresn. 

rl.nnra;<«.erco.pHseoneor™re.ger^e.pro.^.orn^^^^ 
upstre^^ ^ in one or more paper transport directions of at ieas. one ofdre paper 
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1 or ™« guide m^b^s. provided a. or near one or ™ore do«ns«ean> ends n. one o 
I pa,erlpor.dir=eao,.ofa..eas.oneor*epaper.separa«n.fin.ers,andeapa , o, 

::rsoa.:..de„neorn.„re*ee.o.paper«..,ra.„r..vesepara^--^^^^^ 
^neo^IepHo— eW,or.odie..andone.n»re.np.r.eon^^^^^^^ 

^rting at ieas. on. of *e pa^r-^ara.ing fmgers so as .o rmpar. one or more re^onng 

:l2.onrg^a.,eas.oneo.U.^-separa.ngnn.r.o,nnder.e.^^^^^^^^ 

«eigh..ringaneas.oneof«,e«nser,»a,or.«diesin.a,>n«ingen^en,en.»^*ar,ea. 

Tor^epL— ^,or,»dies.andsoa3.„.wHenar.eas.oneomesurde.n«^^ 
:l.L»«o^SaUe..oneor*e.ee.or.ee.ofpaper,canse.,ea.oneof^ 

Lger.«a,or^e,»a..ea.parHa..,o™„neornrorere3.oringforoespr^^ 
JweighLaU«..por«ono,arieas.oneof*epaper-separa«nganger.and^.o« 

from at least one of the photosensitive body or bodies. 

;;,Maresn..ofs.Kspeci«e.a«.s,.eea„sepaper-s^.^«.e.s)ca^^^^^ 
L,r^es»a^pHo— e^yor^ies™rder.e.rc.s)o,*e«e.g.^.^ 
raJr-separa«ng«nger(s,or^on(»).^f.suoKforee(s,i.inss™a:,,r.rspo.^^^^ 
IJger.od,or^es.pres..ig«.,agains.pHo— .d,or.»dies^^^^^^ 

3spossiHepreven.sera.c.ngofp,.o»se„si«ve.x.,s„rface(s,and.s^^^ 
„io.sensi«ve.»d,orWies.Moreover,due.o.eUs...force(s)«.*»bro^^ 
, se:ra..g«nger<s,^again.p.o— veW,or.dies.der.e..^^^^^^^^^ 
^eirownweighUs,,s„eheffee.orpaper.«para«ng«.hereonpr^^^ 

.nd as no effect hereof beeomes apparent on images wi* conunued use. .. 
::::re..Pr.en.dee.ase,n,u.i.o..e^ges,o™ed — ^^^^ 
peeia,.purposeso>enoid(s,foroperaUngpaper-separaUngf.„ger(s)soas,obr.ng..or.he™ 

„ lJouto,a.un..engagen,entwit.p— vebodvor^diesareunnecessar. 
i, possible to decease .he size of .he paper separator. 
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• A ^.mhPrfs^ is or are touching sheet(s) of paper, 
jOOM,«o..,-ause,«..n,u..e— . - ^^^^^^^^^^^^^^ 

or bodies, such as IS the case wner p -.u „v,otnsensitive body or bodies 

are carried out by controlling the tunungON andOth 
to achieve reduction in cost ofthe paper separator. 

to achieve .^Me to carry out operations causing engagement and/or 

rnni SI Moreover, since It is possible to carry ou y 

[00151 Mo«o ,.^f,„,w,) based on whe*« sheets) of P3P« a.. «.»ch.ng 

,^,,a«™..— ^de^en^berCsX ^^^^^ ^^^^^^^^^^ 

.„a » U ts possib.. «. ade^.* co^pen^- ^« — '"^^^ 

H „f mulfifeed events) and/or transport slippage. 
.e.^eensuecessives.^sasa.es.0 — 

„ bodyorbodiesofpapet-separatmgflngerls), ^„,b<^ies can be carried out 

.and/orretractionoperationsotpaper-separatingfingerCs). 
" r^^perpendlc^artopapertrar^rt— 
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„.„p.a.,*e.p..«.— ^^^^^^ 

°^r;ro=:;x.tpap.:«.— ^--^ 

occupied by (..«., ouKia f„ho.„se„sitivc body or bo<lics and/or progress 

•M.t„.Hecavely suppress scratching of photosensmveo , 
possible to effectively pp ,„,„.„„,,„sitive body or bodies not occupied by (i.e, 

; ofunnecessarydeterioraUonmregionsofphotosensiti 

-•^'^"^"^'"""r"aIfat.easttwooftbep^-separa...«»Sersbassupport 
,„0.„Moreovcr,«bcrccacKfat« 

^o paper-separatnig fingers u. ^^^^ ^ 

,0 bodiesareca,riedoutnin.u.ua.coopera«on ^^^^^^ 
leastaportionofthesupportcomponentsoftheatleasttwopp P 
;iMLcauseengagen.en.and,orr«ractionoperationsinwMcbaplura.ity^^ 

:par..ing.ingerscooperate.o.carriedou.sn,oo.b.y.dt^ugben.,oyn.entof. 

r::;:::;tLngniay.presen.edase.e.p.aryconsU.u«o.^ 
" o;n.o.„en.a.e..berendo.pa,.-s^-.-eKs)dur.g^^^^^^^ 

and/or retraction operations. 
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.r.^i(s) Of paper-separating fingers may be disposed at 
,00231To>vit,supportcomponent(s PJ^^^^ 

locations) such as vdU cause amount(s) by which fmg y 
o,engagen.ent.ithand/orretraction.omphotosensitivebodyorbod.e^^t^^ 

K r ^ move when it or they touch sheet(s) of paper. 

tOO^, AS a «.u.. of such specie fea«^, ev 

a«e to the force of contact by paper, which force acts on g 

[00261 TO wit, gu f,„„„(sl«sed to develop latent electrostatic 

eharge polarity o, polarities as that or ttose of . ceres) used to 

i^.)onpho.osensitivebodyorbodies. <„ are a. least 

r00271Asa,esultofsachspeciflcfeatures,becauseguidemember(s)iso 

'Z^,,11ed..».»ateria.<s)of..sa.ec^epo...yorpo.aritles..^^^^ 

e.enwHere^de.ne.,^s)to„cl,u„f^.ner^.eCs>o..paper.c^n^ 

rt;^de„e„Ws)Usuppressed,...a.c^H.-etoeffectivel,p«^^ 

c„n.anu.«donofpaperdueto,onerc«n^g.o^Wc-"ember(s). 

, ll(s>oft..sa.»ec.«rsepolari,yorpolariUes.st.to,..oseof.onerCs,us.^^^^ 

:a"eLyorls.F.^er.«ore.H,..l-so.poss.letopreve,.tocct.e„.^^^^^ 

,0 finger body o e,ectt<B,atically drawn to finger body or 

« phenon,enonwherebyunf.sedto„eronpaper.select^ y ^^^^^^^ 
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. decree of difference in density of toner on a 

o,po...oa.or.n«. — ofac=«a.„a^^o ^^^^^^^^^^^^^^ 

c„„esireeof*epho.ose^tiveW,andadh«e..o* g 

limiting guide member(s). ... rina tvne spur(s) rotatably 

_,u<.r^^Q^ there mav be star-nng-type spuiw 

„ supported a. or near d0«=swamend(s)m paper ttanp 
photosensitive body surface(s). 
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abutting „fi,rther comprise electrostatic clinging prevenuon 

r00341 To wit, paper separator(s) may further comprise 

[0034] TO finger body or bodies of paper-separatingfingerCs) into 

Itac. wim such paper-sepa^ating fingeK* ^ example: paper-separa^ng fmger(s). 
:l:UL-™-«-pe.sepa..g«..^^^ 

„a.a«.«n^s,o..«.pape..sepa««ng«..e..,a„a.^^^^^^ 

™«n.fiM«(s)maybes=ttovalue(s)wWchisoraienotmore 

thanlO''Q;andyorcharge.removingmember(s)mayix;p 

contact ™th such paper-separating fingetts). k,,„ „ansferrcd 

10035, Wcrcchargea>.owea,oaccuntn>a«aspaper.owhichchargeha.hee„„a^™a 

J.hroughvich,it,orv.ini«esof«ngcrhoaycrh<>aies.paper.separa..ngfinger^. 

:lc,Je,ec.ros,a..caU,t„— s,con>.g.c.n.ae...hsuchpa^-^^^ 
«>.erfeHngv..ha«it,o^th.gerhoa,orhoa>cso.paper-separatn,g«n^^^^^ 
Iej.oa.t..„gengagen.ent..hpho.— e.a,orho.es;hut.a.suU^^^^ 
,3 foregoingspecmcfea.ures.p.cse„ceofe.e*os.a.cc«ngingprevenhonn,ea^uchasth 

Tthatp^.— -ger(s),or.e.her,s,oon,ing>«con« 

Z-:Lge.(s,,orhoth^r-separath.«nger(s,anan,e.Ws)eonungn.con.actw.. 
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fi,,e<s) co.e con^ct wi* me^be^s) coding in -.a.. such paper-s^»ng 

^«.^.)ana.e.^.»»-.-nU..«i..c.pap..sepa..u,..^^^^^^^ 
ln,Upos.M.fo,ope..o.«n^«n.er^yo,^es„fpaper-sep^^^^^^ 

^,e«.<».anapen.„in.a— of«o.a^«nae^-P^P--»-^"- 
pko»se„d«v=bodyorbodiesasa,e.u,tofac«o»ofpaper-^a«ti„Sf.nBer(s). 

0«36,U,pa«icu,..«.foUo»U««a,bcp«^«dase>ce™p.ar,oo— ^ 
ea«rid.e.fo,in>agefo™in.a^<e.)provia^»'*P»P«-^"'<^'-*'^'^ 

;l;Xowi.a..ea.pape.-sepa^-se..-P— ^-^^"^ 

forming apparatus(es). linkases 
t„03S,A,ares*ot»chsp..ifictea»es.„oton>,arefl.eca™sa„aoo««c«„g.-*ag^ 

e.ec«ica.con.pone.sa„a„,anao..suc.supe..o. — co.^^^^^ 

^a.a«n.fln.eKs)co.p.e«.ye.i».i»a«a.p«n.«ingfacm«lo«ofp»^^^^^^^ 
..^,aa„„ofp«.ces30.ca«H.,e(s,i„i™.e,onni,.appa««K..)ana-^^^^^^^ 
^e.fto», bu. U U a., ^ssib.e «. effeCve., prevent b«^e of co»^«en.. 

ana/or o«,e. such problem. aecon.panying proceaures for i..s««a«on and/» 



25 removal 



removal. , , ^*.^;f 

(C«3„ Moreover, where pho— ve body or bodies is or a« cons«ue«d so ^ .o perm,, 
i^iaaor, and/or removai «rereof wirh respee. .o paper-separa««g f,nger(s), and paper- 
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.cdies »h» processor carrtd.*) is or are „^ «. assume orien.ation(s) pem>m,ng 
,..Ua,io„and/orr»,ovalofpho.osensiUve*«dyor,.aes.beoa„sepaper-sepa.^ 

flng«(s,, under *e force(s, of Us or O-eir „»n «eigh«s). cause finger body or .od.es .o ^ 
olnrp— «vebodyorbodieswhenprocessorcarMdse(s,.soraren,ade«,as^e 

„Hen..on(s)pern.i«i..— onand/orre.nova>ofpho.„sensmvebodyorbod.^ 
^een pho— e body or bodies and finger body or bodies of paper-separaUng 
fing^s) is avoided during pho— ve body insUUlation and/or re^val p,oc«dure(s). 

i. possible «. effecavely p«ven. scra^bing of pho.sensi.ive body surfece(s, 
breal^e or the like of fitter body or bodies, and so forth. 

,0040, one or more enrbodiments of the presort invention as described above ntay provtde 
LeorntoreofthefoUo,.ng^nefi.s.Bycausingfingerbodyorb«Uesofp=^-sep^ 

fingerCs, to abut photosensitive body or bodies under the force(s) of the weights) of paper- 
,e;l^fingeKs)orporUonCs,thereof.suchforce(s,beingsu.aU.i.ispossib.^ 

flnger body or bodies to press lightly agahtst pho«>se„sitive body or bodies, to as much as 
p<,LlepreventscrateMngofphotosensitivebodysur«^s,and«.suppressde— 

pho^-sensitivebcKl, or bodies, andfinthernt„re.toeffec.ivelypreven.dec^ 
a.unagesfonned.he,ewith.Bymaki„gitu„necessa,ytoemployspecial-purpose 

s„le„oid(s)forope,ath«p.per-separatingfinger(s)soastobringitor«.eminto 
.buttingengage.entwi.hphotos««itlve^orhodies,i.Upossible«>deoreasethes,.of 

^p^separa,or.By,whenguiden,en,ber(s)isoraretouchingshee<s)of paper, causntg 

fingerbodyorbodiesofpaper.separa«ngfinger(s)toatleastpar«allyove,con,eres»™^^ 
.l(s,producedbywei^s)ofpaper-sep^fi»ger(.orpor.ion(s)thereofandbae^ 

^„pho.osensifivebodyorbodies.itispossibleforengagen,entand/orretractionoperat.o. 

.^carried ou,acct.te>yandh,co,respondencet„papertransp«r.c„nditions;the..sno 

^ for control circuits for h»ing solenoids ON and OFF based on processing speed. 
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7 H=.he,shee,(s)ofpaperare«.».hingand/ora«not«>uctagg>ude 
fl„ger(s)based<,n»h«hershee,(s)ofp P be««en 

members), it «iU be possible .0 adequately acoonm.od.te any g 

^ive sheets as atesul. of mulUteed eve„t(s) and/or trat^por. sl.ppage. 

;:rBypto.di„gs..tteo„po.,e.t(s>bet„ee.g.de™e.beKs,and«ngetb.^^ 

lljof^et.sepa„««S«. — ""^^^^ 

r;J.^-.s)of.pet.se^.>.«"Set<s,se„easpivotCs.ea..^^ 

Cr.do.to.Lt.ge„gage„«.t..bp— Uvel^dyot^iesi^^^^^^ 

IplL«.o.itispossib.e.oaeMeves.™:.™.s.^^^^^ 
Jt„.lo„ofpa^sepatato.s,aswellastba.of — ^e^-se^^^^^^^ 
10043, .neon.»t,bycanyi«goutopeta.io.bHngingfing«bod,otb<».es f^^^^^ 
Lfin.e,(s)intoa»io„.ofab».tingengagementwltbphotosens.t,vebodyorbod,es 

o.opetaao.ea.ingengage.e.tand.o.te.^0.0.^^^^^^ 

I,.,s,»benso.al.-sizepapetis.«ospo«ed.bete.btougbea«besim,.— 

l!i.edb,opetaaonsea,.i..gengage.enta„.ot — ofpapet-s^^^ 

I^)i„^L(s)«otoee,.iedbytbep^.i.is.tanspo«ed.be..b.u^^^^^^ 
:;ieLvelys„pptessse«te.^ofpbotose.iti«b.yotbodiesa.d.otpt„^^^^^ 

TLecessa^dete— integ,o„(s,ofp— ebodyot.^^^ 

^^IBy^heteeachofatlea^twoofthepaper-separatingfinsershassupport 

!1) c^ingo.topetatio.bringinga.>e.taporUon„ftbef,ngetbod.esof.heat 

:Z^esi„™tualcoopeta.iond„etoaeao.,ofs..a«(s).-yeo»e^^ 
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« o„ of *e ^ co^ponen. of 4= a. ,ea. »o pape.sepa.^nS finger it is possible 

!^U„„op«a«o„sin»hichaplurali.yofpaper-sepa.a«n. 

:„:;r-in»a»o..(s,.,w«cHf.„..W,..o.es™ovein— 
!^l„L«i.^o,.«cUo.^n>p.o.osens,Uve^,o..oaies.o.ess*a„ 

engagement , ,„„«vAen it or they touch sheet(s) of paper, even 

amo«n.(s) by »hich guide memberCs) move v*en .to ^ ,^Ht will be 

where amou„.(s) by which ^de membeKs) move during gmdmg of paper are ma 
where amo k j;«t« hack off ftom photosensitive body 

possible to definitively cause finger body or bod.es to back off tr 

■ ■demember(s)tobea.leas.parfiallyfonnedfromma.eria.(s)ot.he 
[00461 Bycausmggmdemember(s)tob ,,,, ,u,gi„g of tonerto guide 

same charge polarity or polarities as that or those of toner(s).clmgmg 

lherCs;:enguidememb...ouchunf^toner^eCs>on.^^^^ 
^ttpossibletoeffectivelypreventconraminationof paper duetotonercUngrg 

, guide member(s). least parUaUy formed fiommaterial(s) of the 

[«,47,Bycausingfingerbodyorbodres.„^a.l^P y^^^ ^^^^^^^^^^ 

samech^epolariryorpolaritiesasthatorthoseoftonerCs) «wr J 

. rorjo=::tIe.t..oner.idueonp— 

.odiesismade.oadhere.ofingerbodyor^es,andi.willbeposs.ble.oformm.ages 

wHcharesharpintermsof density vaHan^^ ^^ ^^ 

tCK,4S, By employing rotatable star-rmg-type spur(s g ^^^^ ^ 

^ehcon.ac.ism»lewiti,p.percanbemadesma...a„d twrl bepos 

possible suppress averse conscuences to unfirsed toner „nage(s) on paper bemg 



25 

therethrough 
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u • • finaer bodv Of bodies of paper-separating finger(s) into 
r00491 By, during operations bringing finger body do v 

.r«>.s..p^.sepa«..«.----"- — ^^^^^ 

u ««nHed thereto- and/or surface resistance(s) thereot may 
and/or antistatic treatment(s) may be applied thereto, ana/ 

1 Q. and/or the fact that charge-removmg 
be set to value(s) which is or are not more than 10 £2, and/or 

.L.e.isa«.aen...c^.e.a— easpape.»»«cHc^e^^ 
^e^pa.ses«,e««»o«sh,pen„i«U>,opc„tio.b.nsin.fl»gerbod,o,W.e.^ 

:Zal.««.e..>n.o.ao.o.^«..e.a..e...P— ^ 
W..lca.eac«.^.efa^o.a.pen.«U. — o -a.^^^^ 

;i:::::l.a..ea.pa^-.a^««..>a.ap.o— 
rjoi.iU„s.a..aa„nana««ova..U,.^«-o„«i.«spec.»>..^^^^^^^^ 
:™;.,an...p,o..^ea..ear— eap^roa^na^^^^^^^^^ 
,l.,appa^e.)p.v.e<...papersepa,a.,s,,U.^..e» — e,^^ 

, :C^.n„...o.pe.o™eaWP^-^^«----7 — 
p^„....— ofp,oeesso.ca«Ha.^.i.-^ero™...appa^*s>^^ 

l„va.of^— ,a„aa.so«a..s>.po--.oeffe.«v..^ve..Uea..eof 



PAGE 1 5 OF 42 



5 



Ai^r other such problems accompanying procedures for 
components, faulty operation, and/or other such pro 

installation and/or removal. ^ 
rnosil Bv causing finger body or bodies ofpaper-separaungfmger(s) to, un 

fmgerCs) aun g p „f photosensitive body surface(s), breakage or the 

possible to effectively prevent scratching of photosensitive 

like of finger body or bodies, and so forth. 

BRIEF DESCRIPTION OF DRAWINGS 

tO„«,™,U,asecao„a.v>ew^,n*efto„.of.copi«p»vi.ea«i*ap^sepa».<,. 

«„ci«ed»i*aflrs.embodim«>.of*cprese..i«ven„on. . 
t0053,nO...a„*U,uevie«ofap»cessor^dge.*0«na...»^.app..«h» 

";o::::L«o.ap..^ca.a.a..^...»-- 

0 [00551 FIG.4isasideviewofaprocessor<:artndge,asmiglK 

copier showingaflngerbodybackedoffftomapho«,sensWvebody. 
:::,P.0.5Lsec«o„aWiew^n,«.^n.of.u..co.»a..>.— — - 

snurTs^ of paper-separating finger(s). 

S^^Br..a..o..uevie..ov^giniUa.sM.-p— ..ngc™. 
rel.*ea...«cUono,ap— v.^,a^g..ovaio.sa™e.o.^^^^ 

processor cartridge. 
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Lapho— ebo*du.„,««ova>ofsa.e^.s„chprocessorca«r^^^^^ 
lI,nG.SUa„o.H,u..«-o,ap«»«so.^dae.s..a.eaw.*av— on*e 

,00601 no. 9 is a secUonal view, as might be seen ftom ae fton. 01 a 
rl!,.e„-i».-o,..p««nU„ve„Uo.s.o«..eo— o^pape^-sepa.^ 

!irnO10isanobU,uevie.ofap.ocess«car«iageassocia«dv^^ 
rJ.e.o.ep..— .s..^™.^^^^^^ 

:!:e:::rare:=:r:..---— 

f00631 FIG 12 is a side view of a processor cartndge, as rmgnt 

'"!La.ea..av=.aao.o„.e.«.e.bo^e„. — aflns^boa^bac^ea 

offfto^apho^sensiUvebcdy ^^^,^^„f,„pier provided wi* a paper sepan^r 
[0064] no. 13 isasectionalviewftomthelroiltoiac p 

associated with a conventional example. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

' 10065, Be,ow,.hebes.m«lesofcarr^ngou.thep.esentinventionaredescribedwith 
reference to the drawings. 

, of Overall Constitution of Copier— 



[0067] —Description < 
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• , H «i,h tt.e rresem embodiment. As shown in FIG. 1, the present 
foming apparatus associated mth the present e ^„.,feedtimt 
eopier2isprovided«ithscanninguMt20.pH„ti„.»nit30.anda„t„,nat.con„„alfeedu,ut 

40Mor«,ver,thisseannin.u„i.20andtMsa.on.«coHgina.feedunit40eonst.tntean 

i^e capturing apparatus. DesoripUon ofthe tespeotive units follows below. 

r00681— Description of Scaiming Unit 20— 

• ^unn imaoes of originals placed on onginal 
At the subassembly represented by scanning unit 20, images ong 

:re«Oeo.pHsi„g,ransparentgl.sor««H.ea„d/orintagesoroag^s.d„nea.a^^ 
^lauton.tie„rigina,.edunlt40arecap.ureda„d^eda.aise.^.^s— g 

^t 20 is provided with exposing light source .10; plurality of reflect^g nntrors m 230. 
::,nJ.lens250.an.photoc.ectHcconversiene,en.entCCCO = chargecoupledaev.ce^ 

[111 The aforementioned exposing light source 210 cau«s Ugh. to be irra^ated onU. 
origh,alsplacedonoriginalstage410ofautc™aticorigina,feeduni.40ana/ororig„^^ 

„^ thereto by autonu^c original feed unit 40. As indicated by the opttcal axts 
Zilush,gaaashedlineateO.l,res^vc.enec.ingmUrors220,230,.40causeUgh. 

„flectedf^mtheoriginal.o«rstbe,eflec.edto.heleftasshowninthedraw,ng.to 
^.bereflecteddo— andt„the.«^be.e«e^.o,herighta.sho»n.the 

drawing so as to be directed toward imaging lens 250. 
, 10070, OperaaonsforcapU.ringtheorigina.in.gearesuch.ha.anthes..ua«onwhe.ethe 

origil is placed on the afor^cntioned original stage 410 (i.e., staUonary sheet operaUon, 
:^,ghtsource210anareflecth.mirror220scanhori.ntallyinp^lelfashionwtth 

:;ctlolgh.alstage410.oma.sitionindicatedby.hesolidlineinn0.1.oap^tt. 

Jcatedb,thein«ginary«nethereh,soastocaptureanimageof,heen..reor..^^^^^^^ 
, „therhan.inthesi.uationwhe.etheoriginalis.ransportedbyauton«Ucongmalf.^^^^^^^ 
■ .„0.e.,mo.h,gsheetoperaUon),exposingUghtsource210andreflect,.gm.rr„r220re..n 

jo„aryatapositio„asindicatedbydtesolidlineinHO.l,andoHg«captum.un..420 
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of automatic original feed unit 40. deseribed below, is made to eap*«e an image of flte 
original when the original parses therethrough. Moreover, this original capturing unit 420 
comprises glass platen 420a. described below; original backpressure plate 420b; exposmg 
light soun:e 210; teflecting mirror 220. 230, 240; imaging lens 250; and photoelecmc 

conversion element 260. 

1007 1) Light reflected by the aforementioned respective reflecting mirron, 220, 230, 240 and 
passing through nnaging lens 250 is guided to photoelectric conversion element 260. the 
reflected light being converted into electrical signal(s) (original image data) at thrs 

photoelectric conversion element 260. 
[0072] —Description of Printing Unit 30— 

Printing unit 30 is provided with image forming system 310 and paper transport system 320. 
[0073] hnage forming system 3 10 is provided with laser scanning unit 310a and drum-typ. 
photosensitive body 310b. Laser scanning unit 310a irr^Jiates the surfi^ of pho«>sensrt.ve 
tody 3 10b with laser light based on original image data produced by conversion at the 
aforementioned pho««le«ric conversion element 260. Photosensitive body 310b rotates m 
*e direcHon mdieated by the arrow in FIG. 1 . and a latent electxostatic image is formed on 
the surface thereof as a result of irradiation thereof by laser Ught ftom laser scanning umt 



310a. 



[0074] Furthermore, arranged m order in a circumferential direction peripheral and extenor 
to photosensitive body 3 10b there ar^in addition to the aforementioned laser scamung umt 
310^eveloper apparaWs 310c. transfer charging apparatus 310d, paper separator 311, 
cleaning apparatus 310e (shown m FlOS. 3 and 4), main chargmguni. 310f; and so forth. 
Developer apparatus 3 10c uses toner to develop tire latent electrostatic image formed on tite 
surface of photosensitive body 310b and produce a visible image. Transfer charging 
apparatus 310d transferstire toner image formed on the surface of photosensitive body 310b 
onto paper 100 for image formation, which serves as paper. Cleaning apparatus 310e removes 
toner residue ftomthe surface of photosensitive body 310b following toner transfer.Paper 
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aL^,eng.gc.en.v..hpho»se.ittveboa,3.0..ca.espape,.OOfo.»ag.fo— 

vol..e charge produced by Werchargingappara«.3.0danda«U«ftc,>n*e back of 

voltage c B F . . ft„„ ,h. of said photosensiUve body 

paper 100 tor image formation, to be separated from the surftceot P 

.0b.-n^papersepara.or3.1 is provided a. a point downstream ftom transfer charsms 
.,paratt.3.0din.hed^onofrotation„fpho.osensitivebody3.0b.Maincharg.^^^^ 
"ofcharges.hes,nf.e„fph„t„sensitivebody310btoapreseHbedeIec.r.«apo«n.ra.pr.or 

» — "^•""'"'^^Oforimageformation.therefore.m^ 
r00751 When forming an image on paper lUU lor imdg 

^UlOfeausesthesur^ofpbotosensitiveboaySlObtohechargedtoaprescr,^ 

„ipot™tiai.a.d>aserscannins.«.t3i0airradiates,.esnrfaceofphot„.^^^^^^ 
;,0bJ.aser,ightbasedonorigina..nageaat.Oeve.operapP^3.0c^deve.opsa 

visib,eto.«ima.eon.hesnrfaceofpho.osen3itiveb<-y3.0b.andtransferch,rgmg 
, appara.«s3,0dcanses.hetonerimagetobetransferr^»Pape''00fornna^formatron. 
MLver,tonerresid.onthe^aceofphotosen.tivebody3iObis.herea«erremovedb, 

.ec.caningapparan.s.™sco„e>,rdesonecyc.eof^efo.mingo^ons(^^^^^ 

operaUon.)whichareearriedotUonpaper.OOforimageforma.ion.Byrepea.mg«^^ 

;.p„ssib.etoeontin,.ons.yearryo.imageformationona,ura,it,ofshee.3ofp^ 

20 100, ... for image formation. 

P—.e,paper,ra„^system3.0,ran^rtspa^miO«....fortmag 

orma.iononesheetatatime.iomwherei.isst„redinpa^ea^330.d/orpap^ 
340s„astopermi.imagef„rmationbytheaforementionedimaseform,„g^3.0»^ 
aisodischargespaperiOOforimageformationtodisohargetray 350 after imase(s)bavebeen 

,s formedthereon. ^ p„^aed with main transport path 360 and flipping 

r0077] This paper transport system 32U is provia 

Lsp!,rtpa.h3,O.Oneendofmaintranspor.pa.h3.0opposesdischargetray350,and.he 
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en. hereof benches i„.o .wo subpaU.. •»» ^ r«pective., oppo.u,g *e 
™e sides of paper cassene 330 and paper »ay 340. One end of flipping — . pa«, 
370isconnee«d«,n«in.ranspor,pad.360a,apoin.dow„s.rean.fron.(above.,nd.e 

drawing, *. .oca.ion a. wbiob «a„sfer cbarging appara» 3iOd is in^aiied. and *e od,er end 

^.ereof is connected ,o main « paU, 360 a. a poin. „ps«an, f^m (below, in *e 

drawing) Ae location a. which ttansfer charging appara^s 310d is installed. 

[0078, Arrangeda.«heups«e.me„dofn,ain«anspor.pa*360(a.regionsopposi„g.he 

aischargesidesofpapercasse.«330andpaper«.340)arepiel.prollers360.3«a^^^^ 

^circul. cross-sections. Arranged inn.«dia«,y downstream of these pictap ro ers 3«.a, 

filers 360h. 360b pennits paper 100, 100, ... for im^e formation to be suppUed m 
intetmitten. feshion, one sheet a. a tin«. ftom where it is stored in paper cass^e 330 and/or 
paper tray 340 to main transport path 360. 

[^.V^gedatapointupstreantftomthel^onatwhichtransfercharginga^ 
310d is installed inthismaintrans^rtpath 360 isapair of registrationrollers360d.36Od. 

^ registration roUers 360d. 360d transport paper 100 for image formation while a^,smng 
paper 100 for image formation with the toner image on the surfece of pho«,sensitive body 
3 10b Provided a. a point downstream ftom the location at which transfer charging apparati. 
JlOd is installed in tids main transport pad. 360 is fi.er apparati. 39. which fhses d« toner 
i^e transferred onto paper ,(K, for image formation. Ms <i.er apparati-s 39 composes 
ft.singrol.er 391. which isprovidedwititahalogentatp at interior titereof as beat source; 

and pressure roller 392. which presses against tins Mng roUer 391 . By heating and 
compressingti>epaperl(K,for image formationbe^eenflrsingroller 391 andpressure^ller 

„2.si.istransportedtirereti^»gb.teingroller391andpressureroller392caused«toner 
„„ paper 100 for image formation to melt, fitsing tite toner image on paper 100 for ,mage 



5 

formation 
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,0080, A^ged a. a >oca.o„ a. U.e .op end of flipping ^ pa* 370. «here flipping 
[0080] Airange ,,. ,-;n k diverter paddle 380. tWs diverter paddle 

nansport path 370 joins main transport pad. 360, >sd,verterp . 

3S0 is capable of l^ng rotated al.u. a l^zonta. axis fton, a first pos,t.on tndtc ted b, *e 

in inn0.1toaseeondpo,itionindieate^ 
L,tl.e.i„.Wben.«sdiverterpaddle380i,U,i.sflrs.posi.on,paperl«0forn„age 

,^n. »„H when it is in its second position, paper 100 
formadon is discharged to discharge tray 350. and when ,t,s>n ... j,^^ 

f„ri.nageforn.a.ionissuppUed,oflippingtransponpa*370.Transportrolers370a.^^^^^^^^^ 
.earr:gedatap,nralit,oflocationsinflipp..g.ranspor.pa.h370;.d»ben^^^^^ 
h„,eforntationissnppliedtoflipping.ransp<.path370.paperl00.r.ntageo.™^^ 
Jpor.edbyU«se.ransportro,lers370a,37«a,...,paper.OOforin,ageforn...onb^^^ 
3ata.Lonnpsttean,ofregis.rationroUers360dandbeingaga..ransported.^^ 
Itransportpath3.0.o^.ransferc.^appara«.310d.T.tis,a^angen.e„.s^ 
le.opl.^efom.a.io..ohecarriedou.on.hebac.ofpaper.OOforn„age 

fonnation. 

[0081] -Description of Aotomatie Original Feed Unit 40- 
Automatic original feed unit 40 wiU next be described. 

10082, This au.on».coriginalfeed„ni.40isconstmctedsoastopem„t.t,oserveas 

..auton^Uc double-sided original transport apP^«»." ^ aforemenH<»«^ a^tontaUo 
<.,„a.feed„nit40iscapab.eofbeh.go^for.novin8.beetoP.n.o..and.sp.o.ded 

. Ioriginaltra,430.intern,edU.etra,440.orig.aldiscbarge.ra,450.^^^^^^^ 

_«s.e.n4.f„rtrans.r..origh.s„^^^^^^ 
10083, Tbe aforementioned original transport system 460 tsprovia 

™f„rtransportingoriginals(no.sbo.„)«hichhavebeenplacedinor.gn«l.ray4 Oto 

n,ermediatetray440=».orori.na.dischargetray430hy„ayoforig.a.cap..^^^^^^ 
,3 420;anda»iH^.ransportpath480forsupplyingorigina.tomamtransportpa.h470^m 

intermediate tray 440. 
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^^,^Wo««s^»«ao.™..er470bisasepara.io«p.a.(»o.show.).anau, 

. , • 1„» ™ller 470a one shee. ftom the origtaal© m onginal 
aecompamment to rotation ofpickup roller 47Ua, on 

™y430.smad ^ . .^^ ^„ed a. a location do^stream of the in.er«Con of 

suoolieii to main transport path 470. Arrangeu tw.p<! 
I,^p«r.pa.h470a„danxiliar,tran.por.pa*4S0arePSrol,er.470c,470c.The.PS 

::rr,470..ppl,ori.h.,toori...c^uni.4.03.h«..he.eaa..ea.^^ 

: Iginali. — withthetin,i„.with«hichhnasecap.^occ„r3a. 

!^.is.,.ponsnpp.ofanori.naltl.eto,thesePSro„e..470c,47.^.^^^^^ 

l^r.of.heori.^s„astope..ni.aai.t..entoftheaforentenUo„e^ 

supplying the original to original capturing nnit 420. 

i,OHgh»lcap.„ringn.t4.0ispro.ae<.«i.hgla,.pla.en4.0aa.aor.^ 
LkiLre plate 4*. and when an original snppUed thereto h, PS rollers 470c. 70c 

"..st:e,ac,ni.itionoforiginalin.ageaa.ahythea.rententioned_^^ 

.„L„rs.Pro.dedheh.d(aho.)theaforen.endo.edorigh.alh^re.»^^^^^ 

coil spring (no. sho^). this coil spring causing original backpressure plate 420b . press 
"dLtactg.assplaten420av.tha^b«lforceso..od«ethe^^^^ 

Ili«ingupo«ofglassp.te„420a.theorigi„alpassesthroughorigU.a,cap«™g™. 

lllProvideddo— oforiginalcapturi„ganit420aretra„spor.roUe«470d.470d 
lgi„aiaischargero.lers470e.47..Moreover,.heconsti.uaonissuchtha.u^^^ 

, p.J.Hroaghoriginalcapturingunit420,origina.sared^harged.o,nt.™ed^^^^^ 
Ior„rigin.disch.getray450by«ayoftransportro..ers470d.470dandor.gn.al 

discharge rollers 470e.470e. 
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,00»71A™ng=db=««e„*eaforen,e.Uo„e<.origi,>a.dUch».eroU«s470ca»d 

[008/J Arrang t-. 44na The oivoting motion of this 

intermediate tray 440 is intennediate tray pivot plate 440a. The pivo g 

po.U»»i„.ic«edWU>e.«d«neinF.O..anda.econdpos.«o„„*ca.edb,*edashe 

, ii«,c 47ne are recovered into onginal discharge 
ortginals di^har^ by ortginal discharge roUe« 470e a. « 
„ 4,0 Ontheoth«hand,whenmteimediatettayp.votplate440a.sm. 

ttay450.Ontheotl.e „^ 470. ^ discharged into imermediate tray 

originals discharged by original discharge rollers 470c are d«c g 

; WhcnanoHg^isdischargcd.othisinte.n.eaiate.ray440dneto.he«.^^^^ 
lr.ediatctra,pivo.pl.440aisinitssccond.siUonasindica.edhyt.d^ea.^^ 
1 1 *eedseoftheoHginalishcldinthcniphet«eenorigina.dischargerollers470e. 
FICLtheedgc ^ ^^ginal disch^e roUcrs 470. then rotate bacl^^is. 

470c; and with .he ongtnal m ttas state, ortg 

^tteoriginal.obesuppUcd.oauxiliary.ra„spor,path480,and.ft 
IIliar,,ransportpath4g0.thcoriginalisagainde,ivcr^.on*— P^^^^^ 

are timing with which image capture occurs. Ttas make it possrb 

420 to capture an image of the back otthe original. 
, mm -Dcscriptionof Charact^isticFeanuesofthcPresentlnvention- 

. Js 2through4andrepresentingcharac.cristicfea.urcsofoncormorc 

As shown in FIGS. Z tnrougn t « i- , a 11 ^r^mnrises two 

. inoforimaeeformationfromphotosensmvebodySlOb.niese 
.rseparattngpaper^^ 
,5 respective paper-separattng Angers 31 , no fori„,a«formaaon advances as 

dir^Uon perpendicular to the direction in whrch paper .00 for m.age form 
,,_,ortedalongmaintra„spo«pa.h3a0towardtr.s,erchargmgappara.us310d. 
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Mor«,ver. each of *e afcremenUoned paper-separa«ng Bngers 3.2 comprises finger body o, 
^es 313. provided at or near *c ups«an- end (d,e left end in HO. 2). in *e di.«Uon in 
which paper 100 for in«ge formation is ttansported along nuun ttanspor, pad. 360, of *e 
pap.r-separa.ingf.nger312. and capableofabutdng and/or beingbackedofffromfte 

aforen«nUonedpho«,sensi.ivebody310b; guide men,beKs)314,provideda,or near *e 
downs^ean. end, in d.e direction in which paper 100 for image fonnation is transported along 
„>ain transport path 360, of the paper-separating finger 312, and capable of touching so as to 

guide paper 100 for image formation which has separated from photosensitive body 3 10b. 

and suppor.compone„t(s)315.providedb«ween.he.fb,ementionedfingerbody or bod.es 

313 and guide member(s) 314. and pivotably sup,»rting paper-separating flnger(s) 312. In 
^h cascprovisionof support component(s) 315 beti^een finger body or bodies 313 and 
guide member(s) 3 14 makes it possible for operations bringing paper-separating fingers 312 
in«, and out of abutiing engagement with photosensitive body 3 10b to be carried out 
s^^y. witi. support componen.(s) 3,5 serving as pivot(s), without unna«.ral or forced 



action 



[0089, Tl.e tip of each of ti,e aforementioned finger l»dies 313 is formed in po.n.ed fastaon 
.oas,ocon.actti.esurfa^ofphoto«nsitivebod,310bwiti.ou.gap.herebe«veen,ma.ang.t 

possible to smoothly separate fh>m the surface of photo^tive body 310b any paper 100 for 
image fonnation which has clung elect^statically thereto. Fur,hem.ore. employed as gu.de 
members 314 there are star-ring-type spurs 3 14a rotatabl, supported at or near ti.e 
downstieam ends, in tite direction of transport of paper 100 for image fonnation. of the 
paper-separating flnge. 312. In such case, p^vision of star-ring-type spurs 314a as gu.de 
members 314 makes it possible for ti.e surface area over which contact is made with paper 
,00 for image fonnation during guiding of paper 100 for image fonnation to be made small, 
making i, possible «> as much as possible suppress adverse eonse,uenees to unfitsed ^ 
image(s) on paper 100 for image fonnation being transported ti.e«,hrough notwiti.s.andmg 
ti« act that finger body or bodies 3 13 may be backed oft ftom photosensitive body 3 10b. 
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10090, Each of «>e aforementoed support c«,npo„e„« 315 has shafts) 315a extending 
horizonMly andsupport region. 315b ro^ly supposing such shaS(s) 315a, fte basal 
portion of each support region 3 15b being at«ched ,o support member(s) 300 beneaft 
cleaning apparaU. 3 lOe. In addition, support eompo,«n.s 315 pivou.bly support paper- 
separating f,nger3312soas«> impart res«,ringforccsti«««.nrgingpaper.separaangfingers 

3.2 .o. under ti» respective forces of ti.eir o™, weighs, bring fnger bodies 3 1 3 into abutting 
engagemem with photosensitive body 310b. and so as to. when spur(s) 314a (gu,de 
member(s) 3 14) is or are touching paper 100 for image formation, cause finger body or 
bodies 3 13 to a. leas, partially ove^ome restoring force(s) p^xiuced by the weight(s) of 
finger body or bodies 3 13 or portion(s) ti>ereof ^ back off from photosensitive body 310b. 
tosuchcase. as showninFlG.5.constructine an imaginary linembe.weenti,e nip fonnedby 

fusingroUer 391 and pressure roUer 392 ontiteonehandandapomtbe^veen photosensitive 
body 3 10b and transfer charging apparatus 310d on tite other, the tip of each spur 3 14a (gmde 
member 3 14) is disposed so as to be a. leas, partially located in a zone to the tiansfer 
d^g apparatus 310d (pressure roller 392) side of line m. As a result, when, as shown m 
FIO 3, spur(s) 314a (guide member(s) 314) do no. to«h paper 100 for image formation as .. 
istransportcd along maintransportpati, 360 after separatingftomphotosensitivebodySlOb, 

paper-separating fingers) 3 1 2 is or are such as .0. under the fo,ce(s) of i.s or their own 
weigh.(s), hold finger body or bodies 313 a. position(s) causing i. or ti.cm .0 abut 
photosensitive body 3 10b; but when, as shown in nO. 4. spur(s) 314a (guide member(s) 314) 
.ouch so as «> guide paper 100 for image formationas it istransported along maintiansport 

path 360 after separating ftom photosensitive body 310b, paper-separating finger(s) 312 rs or 
are such that spu,(s) 3 14a touch paper lOO for image formation as i, travels along the 
aforementioned Une m. paper-separating flnger(s) 312 pivoting so as to raise toward and/or 
„ise so as .o bring deeper in.0 ti« zone « ti» pho«,se„sitive body 310b (fi.sing roller 391) 
side of line mthe downstream end(s) (spur(s) 314a), in the direction in which paper 100 for 
image formation is ttansported. of paper-separating fmger(s) 312, causing finger body or 
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• r 19 are seoarately attached by way of support 

r009l] Furthennore, paper-separating fingers 312 are separately 

, .nf«,l location(s)onthe bottom face(s) of support member(s) 
regions 315b at more or less central location^s^on xn 

^a,»bcaies3.3i«oa„do„tot..u«in,engage.e„.wi*ph„U«e„s,«vebod.3.0b.^ 
earned out in mutuaUy independent fesUon. 

lOO«,.additio.spnts3Ua(^denten.^3M)-fi«Setbodies3.3^ro™ed..n. 
^a.ve..«..e.t^— s,ofne...vee^epo.aHt,.e.g..Mn>i.et^^^^^^^^ 

U.e;,uchn.atetial(s)bei..ofne^.vecha.gepo.a.^.*isbeing.he^ea.thec^ge 
,<,,:H.,Cne.a.vech,.epoia...)of..etone,...deve>op.t...a.en.e,ec«o.t^^^ 

photosensitive body 310b. ^ aforementioned photosensitive body 310b, 

100931 Moreover, as shown m FIGS. 6 ana /, me d 

UUo.3n(pap...epat^.fn>.-.^>---n.appa^3.0e^^ 
!.lp,oces3C.ca«Hd.e500.a.topetn..— on^tetnovai^^te.^^^^^^ 

^..respectto copier2. Fwthenno^, d. afo^menUoned processor ca^ndge 50« .s 
.„..™e.edsoas.opern.i..eaforente„Uonedpho.osensitive^y3,0.,papers^^^ 

. ^ 1 tn resoectively be separately installed therem and/or 
311, and cleaning apparatus 310e to respectively DC v 

0 removed therefrom. ..^.uod^ 310b in the aforementioned processor 

[0094] A procedure for installing photosensitive body 310b m the 

„orMo ttiprpfrom will now be described, 
cartridge 500 and/or removmg same thetetrom wiii n 

(00951 First, as shown in FlG. 6. in order to ren>ove photosensiUve body 310b fton. 
LoeessorcartrtdgemprocessorcartridgeSOOisnt^etoass^eanortentat.™^ 

„ Ltbatc,et.ngap^.us3.(.isdireet,,be.owpbotosensitivebody3,0^^^^^ 

paper.separa.ingr.„gers3,2areae.eduponbyrestoringf„reesprod„cedbyt.er.pecttve 
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forces of their own weights and urging finger bodies 313 to back off from photosensitive 
body 310b. 

[0096] Locking cap 500a at one end in the axial direction of photosensitive body 310b is then 
loosened by rotating same in the direction indicated by the arrow Al, and locking cap 500a is 
pulled away in the direction of the arrow A2 and removed from photosensitive body 310b, 
following which, as shown in FIG. 7, photosensitive body 310b is pressed against the other 
end in the axial direction thereof and is then pulled upward (in the direction opposite cleaning 
apparatus 3 lOe) and removed therefrom. 

[0097] On the other hand, in order to install photosensitive body 310b in processor cartridge 
500, the foregoing procedure is carried out in reverse order. 

[0098] Accordingly, at the foregoing embodiment, because paper-separating fingers 3 12 
cause finger bodies 313 to abut photosensitive body 310b under the forces of the weights of 
the paper-separating fingers 312 or portions thereof, such forces being small, it is possible to 
cause finger bodies 313 to press lightly against photosensitive body 310b, to as much as 
possible prevent the surface of photosensitive body 310b from being scratched, and to 
suppress deterioration of photosensitive body 310b. Moreover, due to the light forces with 
which paper-separating fingers 312 press against photosensitive body 310b under ti.e forces 
of their own weights, such effect of paper-separating fingers 3 12 thereon presents almost no 
problem, and as no effect thereof becomes apparent on images with continued use, it is 
possible to effectively prevent decrease in quality of the images fomied tiierewiti.. In addition, 
it is unnecessary to employ special-purpose solenoid(s) for operating paper-separating fingers 
3 1 2 so as to bring them into and out of abutting engagement witii photosensitive body 3 10b, 
making it possible to decrease the size of paper separator 311. 

[0099] Furthemiore, because, when spurs314a (guide members314) touch paper 100 for 
image fomiation as it is transported along main transport patix 360 after separating from 
photosensitive body 310b, finger bodies 313 of paper-separating fmgers 312 at least partially 
overcome restoring forces produced by weights of paper-separating fingers 312 or portion(s) 
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hereof and ba..offfto. pho—v e body 3.0b. ttis possible for engage^en. an^or 
^Uon operaaons .„ be carrted ou, acc„«.e.y and in co„espondenoe .o pap« 00 fcr 
in^age fo^ation «nspo« conditions. For «s reason, *ere is no need for co„»ol crcur. 
„Mch carry ou. con»,l based on processing speed, insU^aHon conditions, and relative 
tendency for paper U, sepa..e fron, pho— ve bod, or bodies, sucb ^ is *e case wbere 
operations bringing finger body or bodies of paper-separating finger(s) into and ou. of 
abu«ngen^en,en.»iti,pKoti>se„sltivebodyorbodiesarec^edou.bycon«o,l.ng^e 

ON and OFF of solenoids. As a resulM. is possible « aeUeve reduction » cos. of 

paper separator 311. 

• • ..iM^ to carrv out operations causing engagement and/or 
rOlOO] Moreover, since it is possible to carry oux opcr 

,etiactionofp^-separatingfinge,s,nbasedonwbetirerpaper.OOforin,agefonnatio..s 
.„ebinsand/orisno..oucbingspurs3.4a(g„iden.en,bers3.4,unlil.eti,esiti.ationn.cascs 

vvhere solenoids are used for operations causing engagemen. and retiaction of pap«- 
sep^tingfinger(s,ac«ti^an.oun.ofti™eisno.re,uiredafterti,es».ofpapertianspor. 

for ti« operations ti-emselves. and so i. is possible to adcua«ly compensate despUe 
occurrence of any change in in«rval(s) successive shee. as a resul. of n>ul«fe«. 

event(s) and/or transport slippage. 

roi01]Moreover.bccauseoperations causing engagememand/or retiaction of respective 
paper-separating fingers 312 can be carried ou. individually and in .uu^ly independen. 
fasbion, constitirtion of paper separaU,r 3.1 as well as constinnion of tire individuai paper- 
3epara.ingfu.gers3ms«adesin,ple,n«^i.possibleti>acbievestiucti».sinrp~^ 

0„idenren.ber(s)n>aybea.leas.par,ialiyfonnedfh,n.«.a«rial(s)of*esan,ecbarge 

or polarities as ti>a. or tirose of .oner(s, used . develop la.en. electi^U^ic .nu«e(s) 

on photosensitive body or bodies. 
, (0,02, Moreover, because finger bodies 3,3 and spurs 314a of paper-separating forgers 
are fomred fro. negative^harge-rype n,a.eria,(s) of negative charge polariry. e.g., Mul..e 
.ar.mera.on of. or, in Japanese u... -—'1 »401 (regis.ered 
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or *e Hk^-ch ma.erial(.) being of „=ga«ve ctarge polarity, this being the 
sa«« a. the charge polarity (negative charge polarity) of the toner that develops the latent 
elecfostatic in-age on photosensitive body 310.«ven where spur(s) 3 14a touch unfused 
toner image(s) on paper 100 for image formation, clinging of tone, to spuKs) 3 14a ,s 
suppressed, making it possible to effectively prevent contammation of p«p« .00 for .mage 
formation due to toner clinging to spur(s) 3 1 4a. 

[01031 Also, where finger body or bodies 313 is or are at least partially fonned ftom 
negative-charge-type material(s, of negative charge polarity, this being the same as the charge 
polarity of the toner, toner residue on photosensitive body 310b will no. elec,rosta«cally 
adhere to finger body or bodies 313. and it will be possible to prevent soiling of paper 100 for 
taageformationresulting ftom offsettingtheretoby toner clinging to finger body or bcdtes 

313 Furthennore. it wiUalsobepossihletopreventoccurreneeofthephcnomenon whereby 

^ toner on paper 1 00 tor image formation is elec.«>staficaUy drawn to finger body or 
bodiesJBwhenpaperlOO for image formaUon comes in contact withorpassesnear finger 

body or bodies313. This ishecause.whereafing«body313is formed ftomama.eria.ofa 

charge po.ari.y which is differen. ftom and opposiK U, *a. of .oner, existence of a cer.am 
degree of ditfer^rceindensity of toner onapho^sensitivebodywiilresdrinasimationm 

whichlayeredtoner at high-density locations comes fteeofthephotosensitivebody and 

adheres to the finger h«l,. giving rise to the problem whereby toner adhering to this finger 
body is thentransferredto the ftontinthe paper ttanspor.di.ecaonAe.eof due to the h,gh- 

voiiage charge produced by the transfer apparan^s and acting ftom behind the pap*., but 

where finger body or bodies 3 1 3 is or are a. leas, parti^W formed ftom ma.erial(s) of 
negative charge polarity. Ous being Ute same charge polariry as ,ha. of *e .oner. d.e .oner wil. 
no. come ftee of pho«>sensifive l»dy 3.0b and adhere «. fmger body or bodies 313. and .oner 
image(s) on pho,osensitive body 310b wil. be accurate.y transferred «> paper 100 for m«.ge 
formafion. As a resu., *ere being no occurrence of smears on paper 100 for image formafton 
due.osi«aftons Where «>ner a. high-density locations comes otrofpho.osensitivebody3.0b 
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and ,oner adhering ,c flnge, body or bodies 313 is «ansfen«l .0 to front hereof in the 
directioninvhichpap^ 100 for image formaUon is ttansported, a™, there being no sodrngof 

paper 100 for image formation due to situations ,vhere toner residue left on photosensrUve 
body 310b adhe^s to finger body or bodies 313. fonnation of images «hich are sharp m 
terms of density variation is made possible. 

10104] Moreover, beeause at least photosensitive body 310b, paper separator 31 1 (paper- 
.eparating fingers 312) and d«>ning appara^as 310e are housed in processor cartridge 500 so 
as to permit installation andremoval in integral fashion^ithrespeettocopier 2. the cams and 

connecting linkages, electrical components ^ harnesses, and other such superfluous 
mechanism components which would otherwise be required for engagement and/or retractron 
operations performed by paper-separating fingers 312 are completely eliminated, permrttmg 
Mitation of prooedmes for installation of processor cartridge 500 in copier 2 and removal 
of same thereftom. and also making it possible to effectively pr^ent breakage of components, 
fedty op^afion. and/or other such problems accompanying procedures for installation and/or 
removal. Furthennore. because processor cartridge 500 U constructed such that 
photosensiUve body 3 10b. paper separator 3 1 1. and cleaning apparatus 3 lOe can respectively 
be separately installed in and/or removed thereftom. and because paper-separating fingers 
312 under the forces of their own weights, cause finger bodies 313 to back off ftom 
photosensitive body 3 10b when p«>cessor cartridge 500 is made to assume orientati„n(s) 
permitting install^ion and/or removal of photosensitive body 310b, contact between 
photosensitive body 310b and finger b«iies 313 of paper-separating fingers 312 is avotded 
during procedures) for installation and/or removal of photo^nsitive body 310b, maktng U 
possible to eftetively prevent scratching of the surface of photosensitive body 310b, 
breakage or the like of finger bodies 313, and so forth. 

[0105] Note a^t whereas, in the foregoing first embodiment, paper separator 31 1 was 
provided with two paper-separating fingers 3 12, 3 1 2, a paper separator 510 may be p^vided 
which, as shown in FIO. 8. four paper-separating fingers 3 12. ... arc arranged alongs.de 
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pko«,se,«iUve 3.0b in a di^Uon pcrpenaiCa, » *e in wMoh pap« .00 fo. 

fonna^on advance, as U is «,nspo«ed aIo„. n>ain nanspoH paU. 360. such c^. 
paper-sepa^tfng fingers 3.2. ... nugh. be arranged acrossthe entire zone occupied by *e 
paper a.'pho.o-nsi«ve body 3.0b. pemu«ing more defWave separation of paper .00 for 
i^e fomraaon ftom Ore surface of photosensitive body 3.0b v*en papers .00 for inrage 
formation of different size are transported along main transport path 360. 
10106] SECOND EMB0D»1ENT 

Nex,referrington0.9.asecondembodimentofti.epre^tinventionisdescribed. 
10107] in the present embodiment, constitution© of paper-separating flnger(s) are modrfled. 
Note tira, except for tire pap.r-separating fingers, tire constitution is in otirer respects 
iaentical to ti«. of tire foregoing first embodiment, and iii.e components wiU be assigned Irke 

reference numerals and detailed description ti^reof v«U be omitted. 

• CTf- Q in the oresent embodiment, support component(s) 521 tor 
[0108] To wit. as shown m FIG. 9. in me preseni emu 

paper-separating finger(s) 520 has or have shafKs, 521 a extending horizontally and support 
^on(s) 521b rotatably supporting such shafts) 52.a. the basal portion of each support 
„gion 521b b«ng «.»=hed to support member(s) 300 beneati, cleaning apparatus 3 lOe. Note 
reference nmneral 521b is or are support member(s) wHch rotatirbly support shaft(s) 

521a. . , X 

[01091 h, addition, tire aforementioned support component(s) 521 are disposed at location(s) 
such as will cause amoun,(s) by which fmger b«ly or bodies 522 move in direction(s) of 
engagement with and/or retraction fiom photosensitive body 310b to less than amount(s) 
by which spur(s) 523 move when it or tirey touch paper 100 for image formation 
[0.10] More specifically, distance H fiom axis p of shaft 52.a of support component 52. to 
axis t. of shaft 523aof spur 523 is set so as to be twice as large as distance L ftom axis p of 
s Shaft521aotsupportcomponent521toti«tipoffingerbody522. 

■OUnAsaresu... even Where the amount by which spur 523 movesmthedirectionoftire 

.^w due to tire force of contact by paper 100 for image formation, which force acts on spur 
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523 «hen it guides paper 100 for image fonnation as paper 100 for image formation is 
transported along main transport path 360 after separating from photosensitive body 310b. ts 
small, it ™ll nonethele^ be possible to deflnitively cause finger body 522 to back off from 
the surface of photosensitive body 310b. 
[01 12] THIRD EMBODIMENT 

Next, referring to FIG. 10, a third embodiment of the present invention is described. 
[01 13] In the present embodiment, constitution(s) of support component(s) of paper- 
separating finger(s) are modified. Note that, except for the support component(s), the 
constitution is in other respects identical to that of the foregoing first embodiment, and hke 
components will be assigned like reference numerals and detailed description thereof will be 
omitted. 

[01 141 That is, as shown in FIO. 10, the present embodiment is provided with paper separator 
530 in which four paper-separating fingers 3 12, ... are arranged alongside photosensitive body 
310b in a direction petpendicular to tiie direction in which paper 100 for image fonnation 
advances as it is transported along main transport patil 360. 

[0115] m addition, support components 531 for each set of two paper-separating fingers 312 
muti^ly adjacent in a vertical direction perpendicular to ti« direction in which paper 100 for 
image formation is fransported comprise a single shaft 53 la linking tire two paper-separating 
fingers 312 such flmt they respectively rotate as a unit, and support regions 531b rotatably 
supporting eitiBT end of ttlis shaft 531a at tiie tip regions thereof. 
[01 16) As a result, single shaft 531a linking, at support components 531. tiie two paper- 
sepamting fingers 312 in each set of two mumally adjacent paper-separating fingers 312 
causes operations bringing finger bodies 313 of paper-separating fingers 312 into and out of 
abutting engagement with photosensitive body 310b to be carried out in mutual cooperation, 
and when small-size paper 100 for image formation is transported ttterethrough, operations 
causing engagement and/or retraction of paper-separating fingers 312 corresponding to regton 
S occupied by small-si« paper 1 00 for image formation as it is transported ti,erett>rough are 
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simultaneously accompanied by operations causing engagement and/or retraction of paper- 
separating fingers 312 in region O not occupied by (i.e., outside of the path of) small-size 
paper 100 for image formation as it is transported therethrough, not only making it possible to 
effectively suppress scratching of photosensitive body 310b and/or progress of unnecessary 
deterioration in region(s) of photosensitive body 310b not occupied by (i.e., outside of the 
path of) the paper, but also making it possible to cause engagement and/or retraction 
operations in which the two paper-separating fmgers 312, 312 in each set of two paper- 
separating fingers 312, 312 cooperate to be carried out smoothly and through employment of 
an extremely simple constitution. 

[0117] Moreover, note that whereas, in the foregoing third embodiment, two paper- 
separating fmgers 312 in each set of paper-separating fmgers 312 carried out engagement 
and/or retraction operations in mutual cooperation, it is alternatively possible, as indicated by 
the imaginary line (double-dash chain line) in FIG. 10, to employ single shaft 531a' linking, at 
support components 531, all four paper-separating fmgers 312, ... so as to cause operations 
bringing finger bodies 313 of the four paper-separating fingers 312, ... into and out of 
abutting engagement with photosensitive body 310b to be carried out in mutual cooperation. 
[0118] FOURTH EMBODIMENT 

Next, referring to FIG. 1 1, a fourth embodiment of the present invention is described. 
[01 19] In the present embodiment, specific limitation is made with respect to material(s) of 
paper-separating finger(s) and support member(s) beneath cleaning apparatus(es). Note that 
in other respects the constitution, including that of the support member(s) and paper- 
separating fmger(s), is identical to that of the foregoing first embodiment, and like 
components will be assigned like reference numerals and detailed description thereof will be 
omitted. 

[0120] To wit, as shown in FIG. 1 1, the present embodiment is provided with electrostatic 
clinging prevention means 601 preventing electrostatic clinging between paper-sepai^ting 
finger(s) 312 and support member(s) 300 beneath cleaning apparatus 310e, this or these 
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support member(s) 300 being member(s) coining in contact with such paper-separating 
finger(s) 312, during operations bringing finger body or bodies 313 of paper-separating 
finger(s) 312 into and out of abutting engagement with photosensitive body 310b. This 
electrostatic clinging prevention means 601 is the fact that support member(s) 300 is or are 
formed from antistatic material(s); e.g., Excelloy EKIO available from TechnoPolymer Co., 
Ltd. 

[0121] The surface resistivity or resistivities of such support member(s) 300 (antistatic 
material(s)) is set so as to be 3 x lO" Q. More specificaUy, as shown in TABLE 1, below, it 
is clear that regardless of what material(s) is or are used for support member(s), the surface 
resistivity or resistivities of support member(s) 300 (antistatic material(s)) should be set so as 
to be not more than lO" Q in order to prevent occurrence of electrostatic clinging between 
paper-separating finger(s) 312 and support member(s) 300. 



r01221 TABLE 1 

Support Member Material 


Surface Resistance (Q) 


Degree of Electrostatic Clinging 
Between Paper-Separating Finger 
and Support Member 


Resin A 


10- 


Electrostatic clingine fX) 


Resin B 


10^^ 


Some tendency to cling 
electrostatically (A) 


Resin C . 


10^^ 


No electrostatic clinpinp (O) 


Resin D 


10^' 


No electrostatic clinginp (O) 


Resin E 


10^ 


No electrostatic clinging (O) 



[0123] Here, when paper-separating fmger(s) 312 is or are not formed from antistatic 
material(s), as paper 100 for image formation, charged due to transfer of toner image(s) from 
photosensitive body 310b to paper 100 for image formation, passes near finger body or 
bodies 313 of paper-separating fmger(s) 312, such finger body or bodies 313 itself or 
themselves (paper-separating finger(s) 312) become charged; and were charge allowed to 
accumulate due to charging of paper-separating finger(s) 312, electrostatic clinging would 
occur (i.e., the situation shown in FIG. 1 1) at location(s) C at which paper-separating 
finger(s) 312 come in contact with support member(s) 300 beneath cleaning apparatus 310e, 
and since finger body or bodies 3 13 will still not contact photosensitive body 3 10b even after 
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paper 100 for image formation has passed therethrough, transport thereto of a subsequent 
sheet of paper 100 for image formation while paper-separating fmger(s) 312 is or are still in 
this state will, as tip(s) of finger body or bodies 313 of paper-separating fmger(s) 312 is or are 
located in the transport patii of paper 100 for image formation and interfere with passage 
therethrough of paper 100 for image formation, result in a sitiiation likely to cause occurrence 
of a jam when paper 100 for image formation slips undemeatii finger body or bodies 313. 
[0124] Accordingly, in the present embodiment, electi-ostatic clinging prevention means 
601— i.e., the fact that support member(s) 300 beneath cleaning apparatiis 310e, such support 
member(s) 300 coming in contact with paper-separating finger(s) 312 during operations 
bringing finger body or bodies 313 of paper-separating finger(s) 312 into and out of abutting 
engagement with photosensitive body 310b, is or are formed fi-om antistatic material(s)— 
makes it possible to prevent occurrence of electrostatic clinging between paper-separating 
finger(s) 312 and support member(s) 300, permitting operations bringing finger body or 
bodies 313 of paper-separating finger(s) 312 into and out of abutting engagement with 
photosensitive body 3 10b to be carried out in stable fashion, and permitting attainment of 
more assured tendency for paper 100 for image formation to separate firom photosensitive 
body 310b as a result of action of paper-separating finger(s) 312. 
[0125] Note that whereas, in tiie foregoing fourth embodiment, Excelloy EKIO (surface 
resistance 3 x lO" O) available from TechnoPolymer Co., Ltd., was employed as antistatic 
material(s), Duracon ESS (surface resistivity 5 x 10^ il; volume resistance 1 x l O' tl cm) 
available from Polyplastics Co., Ltd., may alternatively or in addition be employed as 
antistatic material(s), in which case similar action and effect may be obtained. 
[0126] Furthermore, whereas in tiie foregoing fourth embodiment support member(s) 300 
were formed from antistatic material(s), electrostatic clinging prevention means may 
alternatively or in addition consist of the fact tiiat surface(s) of support member(s) is or are 
coated with antistatic agent(s); e.g., Ohmirex [Phonetic transliteration of word in Japanese 
text. —Translator] #9-1 available from Omi Gijutsu Kenkyusho [Phonetic transliteration of 
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word in Japanese text. —Translator], in which case similar action and effect may be 
obtained. Alternatively or in addition thereto, as shown in FIG. 12, electrostatic clinging 
prevention means 601 may consist of the fact that charge-removing brush(es) 600 (charge- 
removing member(s)) is or are attached in the vicinity or vicinities of region(s) C at which 
paper-separating finger(s) 312 contact support member(s) 300 which come in contact with 
such paper-separating fmger(s) 3 12; in which case, contact with charge-removing brush(es) 
600 and consequent discharge in air permits removal of charge which has accumulated at 
paper-separating fmger(s) 312, making it possible to prevent occurrence of electrostatic 
clinging between paper-separating fmger(s) 312 and support member(s) 300. 
[0127] Moreover, whereas, in the foregoing embodiments, star-ring-type spur(s) 314a (523) 
were employed as guide member(s) 314, there is no particular Umitation with respect thereto, 
it being sufficient that shape(s) of component(s) making contact with paper for image 
formation in transport path(s) after the paper for image formation has separated from 
photosensitive body or bodies be suitable for guiding same (i.e., guide member(s) 314 may 
for example be arcuate, etc.). 

[0128] The present invention may be embodied in a wide variety of forms other than those 
presented herein without departing from the spirit or essential characteristics thereof. The 
foregoing embodiments and working examples, therefore, are in all respects merely 
illustrative and are not to be construed in limiting fashion. The scope of the present invention 
being as indicated by the claims, it is not to be constrained in any way whatsoever by the 
body of the specification. All modifications and changes within the range of equivalents of 
the claims are moreover within the scope of the present invention. 
[0129] Moreover, the present application claims right of benefit of prior filing dates of 
Japanese Patent Application No. 2002-3 14607 and Japanese Patent Application No. 2003- 
307027, the content of both of which is incorporated herein by reference in its entirety. 
Furthermore, all references cited in the present specification are specifically incorporated 
herein by reference in their entirety. 
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